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ABSTRACT 
 New technologies have given rise to digital versions of many goods including 
photographs, books, music, and movies. This dissertation examined whether people 
ascribe greater value to physical or digital goods with self-report and incentive 
compatible designs. I report ten experiments that elucidate the preference and identify 
greater establishment of psychological ownership for physical goods as the mechanism 
responsible for their greater valuation.  
I found that participants ascribed a higher value to physical versions of a variety 
of goods, whether measured in an incentive compatible pay-what-you-want paradigm, 
willingness to pay, or purchase intention. In Experiment 1, tourists paid more for a 
printed photograph of themselves with a costumed historical figure at a historical site 
than a similar digital photograph, even when controlling for the perceived cost of 
production. Experiment 2 found that this difference in valuation generalizes to other 
product categories such as books, music, movies, and magazine subscriptions. 
Experiment 3 suggested that the differences were not due to perceived consumption 
utility. Although participants ascribed greater value to physical goods, they believed their 
digital counterparts were more useful on every dimension measured. Experiment 4 ruled 
	  	   vi 
out a social signaling motive, as participants exhibited the same greater preference for 
physical versions of both high and lowbrow goods. Experiment 4 also found that 
estimates of the retail prices of digital and physical goods does not explain this 
preference. Experiment 5 identified psychological ownership as a driver of the higher 
valuation ascribed to physical goods. Psychological ownership and not assessments of 
permanence or anticipated consumption enjoyment mediated the effect of product format 
on willingness to pay (WTP). Experiments 6A and 6B provided further evidence for the 
ownership account. College students reported their WTP for buying or renting a digital or 
print copy of a course textbook. The WTP gap between physical and digital versions of 
the textbook was considerably greater in the purchase condition than rent condition. 
Whereas students were WTP more to buy than rent a physical textbook, they were not 
WTP more to buy than rent the same digital textbook. The rest of the studies further 
explored the ownership account and its implications. 
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INTRODUCTION 
 In July 1964 the Ranger 7 spacecraft captured the first close-up image of the 
moon, converted it to digital format, and sent it back to Earth. The moon photos are 
among the earliest digital photos (Billingsley, 1966). The first commercially available 
digital camera was on the market in 1990 (Said, 1990). Today, digital pictures are more 
widespread than print pictures (Mintel, 2009). The advance of new technologies gave rise 
to digital books, magazines, newspapers, music, and movies, which eliminated the need 
to store physical copies of content. Once content is digitized, it opened up exciting new 
possibilities. People can buy a digital movie instantly online and start watching it right 
away, own a collection of music without the clutter, access content everywhere without 
the need to carry physical copies around, and stop worrying about wearing out or losing 
physical copies, e.g., ebooks never wear out and are usually stored in the retailer’s 
mainframe. Do these developments mark the end of the physical medium as carrier of 
content? What is the value of physical goods relative to digital goods? I suggest that 
despite digital goods’ advantages, comparable physical goods are in fact valued more. I 
report a series of ten studies elucidating this preference. 
 In my research, I define digital goods as digital files that people can receive and 
use without receiving a physical object. Odom, Zimmerman, and Forlizzi (2011) and 
Belk (2013) have similar characterizations. Ebooks and iTunes movies are examples of 
digital goods. On the other hand, physical goods have material form. Printed books and 
DVD’s are examples of physical goods whose digital counterparts are also available. As 
the purpose of this research is to compare consumers’ valuation of digital and physical 
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goods I focus on goods that have both physical and digital versions. Physical goods that 
can be digitized, i.e., that can be represented as computer code, have a material form 
merely as a vessel to carry some form of content, e.g., CD’s, books, printed photographs, 
printed newspapers and maps. If a physical good has a function other than carrying 
content, e.g., machinery and tools performing tasks in the physical world such as cars and 
furniture, it cannot be digitized. Similarly, there are digital goods that have no physical 
versions, e.g., virtual tools and clothing designed to be used in online video games, which 
are bought and sold online for real money. This dissertation will directly deal with goods 
having both physical and digital versions but the conclusions apply generally. Namely, 
digital goods have a valuation disadvantage because people do not feel that they are the 
owners of their digital possessions as strongly as they feel that they are the owners of 
their physical possessions.   
 Understanding how people perceive and value digital goods relative to physical 
goods is important given the enormous opportunities that the emergence of digital goods 
provide. Insights into the consumer psychology concerning digital goods will lead to 
better designs and more effective marketing of digital and physical goods. 
 This research investigates the preference between the physical and the digital 
formats, and identifies greater establishment of psychological ownership (Beggan 1992; 
Peck and Shu, 2009) for physical goods as the mechanism responsible for their greater 
valuation. Psychological ownership is characterized by feelings of ownership toward 
something, i.e., a perceived attachment between the person and the object (Pierce, 
Kostova, and Dirks, 2003). I suggest that psychological ownership is stronger for 
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physical versions of goods because being able to touch an object facilitates the feeling of 
ownership as touch is strongly associated with physical control which is a fundamental 
experience leading to feelings of ownership. Previous research has shown that feelings of 
ownership increase valuation. Thus, I predict that physical versions of goods are valued 
more than digital versions.  
 In the following sections, I present the theoretical background for my research, 
and then present the results of five studies designed to test the preference for physical 
over digital goods, rule out or control for relevant alternative mechanisms, and provide 
evidence for the ownership account summarized above. I conclude with a discussion of 
my findings and their implications.  
TANGIBILITY AND PSYCHOLOGICAL OWNERSHIP  
 Unlike digital products physical products can be touched. Touch is closely linked 
to psychological ownership, probably because touch is linked to feelings of control, 
which a fundamental basis for developing feelings of ownership.  
 Touching an object increases psychological ownership for that object because it is 
associated with physically controlling it (Peck and Shu, 2009; Furby, 1980). Various 
streams of research support the links between touch, control, and psychological 
ownership. People touch an object in a public space to establish that it is in their 
possession or to establish territory and touching deters others from attempting to use 
those objects (Werner, Brown, and Damron, 1981). High status people touch low status 
people to establish their control over them (Henley, 1973)  
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 In their review of the literature on psychological ownership, Pierce, Kostova, and 
Dirks (2003, p. 86) defined psychological ownership as “the state in which individuals 
feel as though the target of ownership or a piece of that target is “theirs” (i.e., “It is 
mine!”).” This state is experienced as a close connection between the self and the 
possession, making the target of ownership part of one’s “extended self” (Belk 1988).   
 Peck and Shu (2009) showed that touching an object increases perceived 
ownership for the object (e.g., a mug) and willingness to pay for it. The effect of touching 
the object on willingness to pay was mediated by perceived ownership. The authors 
measured perceived ownership with items such as “I feel like this is my _____.” Note 
that touching the object increased perceived ownership even though the object was not 
legally owned. Later research showed that imagining touching an object has the same 
effect on perceived ownership as physical touch (Peck, Barger, Webb, 2013).  
Note that in this line of research, whether it is touched or not, the target good is a 
physical object. Nevertheless, if mental imagery involving physical interaction with an 
object increases feelings of ownership, it seems likely that the feelings of ownership 
toward physical goods are stronger than those toward digital goods, as it is much easier to 
imagine physically interacting with a physical good.   
 In related research, Wolf, Arkes, and Muhanna (2008) showed that the duration of 
physical interaction with an item is positively related to the willingness to pay for the 
item. Participants were asked to pick up and examine a mug for 10 or 30 seconds before 
placing a bid for the item in an auction. Participants who spent a longer time examining 
the item placed higher bids. The authors explained that longer physical contact resulted in 
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a stronger adaptation to having or owning the item. In that respect this finding too is 
consistent with the idea that physical contact is a basis for psychological ownership. 
 When Peck and Shu (2009) predicted and found a connection between touching 
an object and developing feelings of ownership for the object, they based their prediction 
on the link between touching an object and direct physical control over the object and 
they noted that ability to control increases psychological ownership.     
 Pierce, Kostova, and Dirks (2003) identified three major factors that lead to the 
experience of psychological ownership: controlling the ownership target, coming to 
intimately know the target, and investing the self into the target (e.g., by spending time 
and effort to make the target). Because both physical and digital items may be known 
intimately and I am not particularly interested in cases where the consumer makes the 
good, the most relevant factor that might lead to differences in psychological ownership 
for physical and digital goods is controlling the ownership target. Based on the works of 
Furby (1978), McClelland (1951), and others, Pierce, Kostova, and Dirks (2003) argued 
that being able to control something gives rise to feelings of ownership for it. As physical 
goods can be physically controlled, moved, and manipulated, this line of research lends 
support for my proposition that people develop a stronger sense of ownership toward 
physical goods. 
PSYCHOLOGICAL OWNERSHIP AND VALUATION 
 There is a large body of literature on ownership and valuation (Kahneman, 
Knetsch, and Thaler 1990; Thaler 1980). It has been shown repeatedly that psychological 
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ownership leads to higher valuation (Morewedge et al. 2009; Maddux et al. 2010; 
Dommer and Swaminathan 2013).  
 In general, owning a product leads to favorable evaluations of the product because 
of a psychological association formed between the self and the product (Beggan 1992). 
As people tend to have favorable (i.e., self-enhancing or self-protecting) judgments about 
themselves, things that are associated with the self are also judged favorably. A specific 
case of the positive effects of ownership is the endowment effect, i.e., the increase in 
valuation as a result of ownership (Kahneman, Knetsch, and Thaler 1990; Thaler 1980). 
The standard demonstration of the endowment effect involves comparing nonowners’ 
willingness to pay for a product with owners’ willingness to accept to sell the same 
product, typically after randomly assigning people to one of two groups consisting of 
owners and nonowners (Kahneman, Knetsch, and Thaler 1990, 1991). Owners ask for 
about 2–10 times as much as buyers are prepared to pay, even though the two groups’ 
valuations of the item are similar before the random assignment (Sen and Johnson 1997). 
Buyers are willing to pay as much as sellers are willing to accept when buyers own an 
identical product (Morewedge et al., 2009), supporting the notion that ownership is the 
key factor that positively alters the perception of the product. 
 Actual ownership is not needed for the effects of psychological ownership to 
emerge. Sen and Johnson (1997) showed that merely possessing a coupon for a product 
increases preference for the product. As I mentioned earlier, merely touching a product or 
imagining owning a product increases valuation of the product via an increase in 
psychological ownership (Peck and Shu 2009); and spending time physically examining a 
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product increases willingness to pay for it (Wolf, Arkes, and Muhanna 2008). Previous 
ownership experience increases valuation even though the product is not currently owned 
(Strahilevitz and Loewenstein 1998). The endowment effect findings are mediated by 
psychological ownership (Shu and Peck 2011), and legal ownership is only one way to 
establish psychological ownership.  
The special psychological treatment of owned objects extends beyond evaluation 
and monetary valuation. People have a stronger memory for items randomly designated 
as theirs (Cunningham et al., 2007). An alternative lower-level mechanism that explains 
why stronger establishment of psychological ownership leads to higher valuation could 
be based on this finding, namely more attention for items people feel a strong 
psychological ownership toward leads to those items’ higher valuation because most 
items of value have predominantly positive features and thus more attention increases 
people’s memory for positive features. 
 Anything that affects the strength of the self-product association or self-
enhancement tendencies affects the ownership-valuation link. Traders with extensive 
market experience do not display the endowment effect presumably because they do not 
develop an attachment toward their possessions, as they own them for exchange (List 
2003). Compared with Westerners, East Asians display a weaker endowment effect, as 
their self-enhancement tendencies are more moderate (Maddux et al. 2010). People who 
evaluate themselves more positively evaluate their possessions more positively even 
when they have only recently acquired those possessions or those possessions are not 
chosen but randomly assigned (Gawronsky, Bodenhausen, & Becker, 2007), supporting 
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the notions that self evaluations transfer to product evaluations and a psychological 
connection between a possession and the self is instantly formed. All in all, the literature 
on psychological ownership suggests that stronger feelings of ownership lead to higher 
valuation, and feelings of ownership may develop without legal ownership as 
psychological ownership is based on a mental association between the self and the 
product. 
OWNERSHIP, VALUE, AND DIGITAL GOODS 
 The literature on the consumer psychology of digital goods is sparse; but there is 
supporting qualitative evidence that physical versions of products may be valued more, 
and people may be more strongly attached to, and feel a stronger sense of ownership 
toward, physical versions of goods.    
 In a conceptual piece, McCourt (2005) argued that digital music files appear to 
have less value because of their immateriality, i.e., their lack of physical form. The author 
reasoned that digitally stored music fails to induce the emotional reactions a physical 
record induces because digital files cannot be touched and fail to contain physical 
manifestations of their past use. In the author’s view, the marketplace had to compensate 
for the lack of materiality and create value for digitally distributed music by other means, 
such as being able to create personalized playlists and share with others.  
 Based on interviews with people on their music collections, Giles, Pietrzykowski, 
and Clark (2007) concluded that people incorporate their music collections into their 
sense of selves, and physical recording formats, i.e., LP’s and CD’s as opposed to digital 
albums, serve this function better for two reasons. First, owning a physical album 
	  	  
9 
collection is more of a statement than owning digital music is, and thus the physical 
format serves a social function that the digital format fails to serve. Second, a physical 
record collection is more meaningful to pass on to the next generation.    
 Petrelli and Whittaker (2010) conducted interviews with families about their 
physical and digital mementos. Physical mementos included photos, artwork, and 
everyday objects such as clocks and calendars. Digital mementos included videos and 
drawings created by children. The authors reported that people rarely mention their 
digital possessions when they think about mementos, and they generally think of them as 
having less value and being less worthy of preserving. The authors argued that lack of 
easy access or lack of constant visibility is unlikely to fully explain this finding, as many 
physical mementos are stored away. They argued that there are two fundamental aspects 
of digital mementos that make them valued less. First, digital objects are perceived as 
unstable, transient, quick, spontaneous, and ephemeral, as opposed to permanent and 
stable. Second, digital objects are perceived as less intimate and incapable of expressing 
personal memories. 
 Siddiqui and Turley (2006) investigated the extent to which digital replacements 
of tangible products are regarded as possessions and are associated with the self. Their 
findings are based on interviews and generally support the notion that digital products 
lack some of the crucial aspects of tangible products. The authors conducted their 
research on seven digital goods that serve the function of physical goods, namely e-mail, 
e-cards, e-books and journals, pictures/photographs, newspapers, audio/video files and 
musical instruments. Their informants were worried about losing their digital goods as a 
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result of some technological malfunction and they felt that their digital goods do not 
define themselves as much as their physical goods do because digital goods are less 
visible. Also their informants indicated that they were emotionally less attached to their 
digital goods, thought of their digital goods in functional as opposed to emotional terms, 
and compared to physical goods found it easier to dispose of their digital goods. A digital 
good was seen as less able to define the self because it can be duplicated easily and thus 
is less unique and authentic. Some digital possessions, however, were just as effective as 
tangible possessions in defining the self. Digital music seemed to be the best example of 
such possessions and their informants were keen to collect digital music and see their 
collections as reflections of their selves. 
 In a conceptual piece, Belk (2013) argued that, although people do seem to form 
attachments to digital goods, e.g., their digital music albums, those attachments may not 
be as strong as their attachments to physical goods, because of certain characteristics of 
digital goods. The author argued that being able to touch material possessions facilitates 
forming an attachment with that object. This aspect is missing for digital possessions. 
The author also argued that the easy replicability of digital goods makes them less unique 
and thus prevents strong attachments.    
 There are a few researchers who argued that people form attachments to digital 
products similar to the way they form attachments to physical products. Lehdonvirta 
(2012) argued that consumption of digital goods is not different from other forms of 
consumption, people use digital products for the same purposes as they use physical 
products, and virtual goods can be as real and functional in a virtual environment as 
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material goods are in a material context (also material goods are not “real” in the virtual 
environment). Despite these objections, there seems to be an agreement among the 
majority of the students of digital consumption that there are qualitative differences 
between the way digital and physical goods are perceived (Belk 2013). The majority of 
the authors pointed out that valuation and attachment may be lower for digital goods, but 
they put forward different characteristics of the digital format as potential explanations 
and a systematic experimental examination of the topic has been missing. 
 To sum up, based on the literatures on the experiences leading to psychological 
ownership, ownership and valuation, and relative valuation of and attachment toward 
digital goods, I hypothesize that  
 H1: People value physical versions of goods more highly than they value  
  digital versions. 
 H2: Stronger establishment of psychological ownership underlies the   
  preference for physical over digital goods.  
OVERVIEW OF EXPERIMENTS 
 I report five experiments that elucidate the preference between the digital and the 
physical formats. I found in all five experiments that participants ascribed a higher value 
to physical than digital versions of the same photograph, book, and movie, whether 
measured in an incentive compatible pay-what-you-want (PYWY) paradigm, willingness 
to pay, or purchase intention. In Experiment 1, tourists paid more for a printed 
photograph of themselves with a costumed historical figure at a historical site than a 
similar digital photograph, even when controlling for the perceived cost of production. 
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(Note, the photos had no resale value, and thus the effect cannot be explained by a 
difference in market value). Experiment 2 found that this difference in valuation 
generalizes to other product categories such as books, music, movies, and magazine 
subscriptions. 
 Experiment 3 suggested that the differences were not due to perceived 
consumption utility. Although participants ascribed greater value to physical goods, they 
believed their digital counterparts were more useful on every dimension measured. 
Experiment 4 ruled out a social signaling motive, as participants exhibited the same 
greater preference for physical than digital versions of both high and lowbrow goods. 
Experiment 4 also found that estimates of the retail prices of digital and physical goods 
does not explain this preference. Experiment 5 identified psychological ownership as a 
driver of the higher valuation ascribed to physical goods. Psychological ownership and 
not assessments of permanence or anticipated consumption enjoyment mediated the 
effect of product format on WTP. Experiment 6A provided further evidence for the 
ownership account. College students reported their WTP for buying or renting a digital or 
print copy of a course textbook. The WTP gap between physical and digital versions of 
the textbook was considerably greater in the purchase condition than rent condition. 
Whereas students were WTP more to buy than rent a physical textbook, they were not 
WTP more to buy than rent the same digital textbook. Experiment 6B ruled out an 
alternative explanation, based on resale values, for the results of Experiment 6A. Results 
similar to Experiment 6A were obtained with textbooks having no resale value.  
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Experiment 7 used a PWYW design similar to Experiment 1 with additional 
measures to test a mediation model as in Experiment 5. Although participants paid more 
for a print photograph as in Experiment 1, the mediation analysis failed to produce 
significant results presumably because of low statistical power. Experiments 8A and 8B 
attempted to boost the relative valuation of a digital photograph by adding an identity-
relevant feature to the photograph. These were individual-interaction based lab studies 
that used a PYWY design that involved participants paying from a budget provided by 
experimenters. Participants kept the rest of the budget for themselves. This design failed 
to produce effects presumably because people felt it appropriate to pay a fixed portion of 
their budget back and this tendency overwhelmed other aspects of the design.    	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EXPERIMENT 1: PWYW FOR DIGITAL AND PHYSICAL SOUVENIRS 
 The purpose of Experiment 1 was to test, in an incentive-compatible field 
experiment, whether people are willing to pay more for the physical version a product. In 
a PYWY design (Gneezy, Gneezy, Reiner, & Nelson, 2012), participants were either 
given a souvenir photograph that was an instant picture or were emailed a digital image 
(of higher quality). All participants were then asked to make a donation for the souvenir 
photo to the Old North Foundation, which preserves the site, by paying whatever they 
wanted for the picture, including $0. Recent research has shown that in PYWY pricing, 
although people are given an option to pay nothing, they often choose to pay, and how 
much they pay depends on how much they value the good and how much they want to 
help the company (Gautier & van der Kaauw, 2010; Regner & Barria, 2009; Gneezy, 
Gneezy, Nelson, & Brown, 2010; Gneezy, Gneezy, Reiner, & Nelson, 2012).  
 I predicted higher payments from people who received a print picture. In this field 
experiment, participants’ money went to the same foundation across conditions, thus any 
difference between participants’ payments reflected different values given to physical and 
digital pictures. To address the possibility that the results would be driven by different 
beliefs regarding the production costs of physical and digital goods, after collecting 
donations, participants estimated the cost of running the study, per picture.  
Method 
Participants  
Eighty-six visitors of the Old North Church (31 men, 53 women, 2 preferred not 
to answer the gender question, Mage = 39.40, SD = 13.50), the oldest standing church in 
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Boston that has a symbolic association with the American Revolution (Fischer 1994), 
agreed to participate in the experiment by taking a souvenir photograph of themselves 
with a research assistant dressed as Paul Revere.  
Procedure  
Visitors of the Old North Church were approached by an experimenter wearing a 
period costume of Paul Revere and were asked, “Would you like a picture with Paul 
Revere? You can pay whatever you want for it, including $0. The proceeds will go to the 
Old North Foundation, the historical association maintaining this site.” Participants were 
offered to examine an information sheet explaining the Old North Foundation’s activities 
in detail (Appendix A). 
Participants were then randomly assigned to one of two conditions. An 
experimenter took the participant’s picture with either a Fujifilm Instax Mini 90 instant 
camera (i.e., the physical picture condition) or LG G2 smartphone’s 13MP digital camera 
(i.e., the digital picture condition). 
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Figure 1. Three pictures from Experiment 1. All three participants in these pictures 
were assigned to the digital condition. Each participant was sent his or her picture 
and was asked to pay whatever they want for the picture including $0. 
 
  Participants in the physical picture condition were given the instant printed 
picture. Participants in the digital picture condition were immediately sent an email with 
the digital picture attached. After participants’ picture was given or sent but before they 
can examine the picture (as the instant picture takes a few minutes to appear and the 
email we send takes a few minutes to arrive) they indicated their email address, their 
payment amount, their gender and age, and finally a cost estimate on the back of a form. 
(This was to ensure that the cost estimate did not function as a prompt.) Specifically, 
participants estimated “the approximate cost of all study materials, per photograph, to the 
researchers (wages, materials, and costume).”  
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Results 
Among the 45 people in the digital photograph condition 17 (i.e., 37.8%) chose to 
pay nothing, among the 41 people in the print photograph condition 12 (i.e., 29.3%) 
chose to pay nothing. The frequency of no payments did not statistically differ across 
conditions (p = .41). Due to the high frequency of no payments WTP was highly skewed 
in the data (skewness = 3.06 > 1.96 in the digital condition, skewness = 2.72 > 1.96 in the 
physical condition). The skewness suggested transformation or use of non-parametric 
methods (Wilcox 2010). 
As predicted, both a non-parametric Mann-Whitney test and the analysis of square 
root transformed data indicated that participants in the physical condition paid more than 
participants in the digital condition did. The Mann-Whitney test indicated that the 
payments of those who received a printed photo (Median = 3.00) were higher than the 
payments who received a digital photo (Median = 1.00; U = 1,182, z = 2.32, p = .02, r = 
.25). Similarly, the square root of the payments of those who received a printed photo (M 
= 1.57, SD = 0.98) were higher than the square root of the payments who received a 
digital photo (M = 1.02, SD = 1.13; t(84) = 2.41, p = .02, Cohen's d = 0.49). Cost 
estimates were not skewed (skewness = |-0.007| < 1.96 in the digital condition, skewness 
= .22 < 1.96 in the physical condition) and did not differ across conditions (M = 2.89, SD 
= 1.37 for digital vs. M = 2.90, SD = 1.49; t(83) = 0.04, p = .97). Estimated cost was not a 
significant predictor of the square root of payment when included as a covariate in an 
ANCOVA (F(1, 82) = 0.008, p = .93) nor did it influence the significant main effect of 
condition (i.e., digital versus physical; F(1,82) = 5.89, p = .02).  
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 As I predicted, the amount of money people were willing to pay for a physical 
(printed) picture was more than the amount of money they were willing to pay for a 
digital picture. Cost of materials did not explain this difference.  
 The next experiment tested whether this finding would generalize to products 
other than pictures. 
EXPERIMENT 2: TESTING THE GENERALIZABILITY OF THE  
PREFERENCE FOR PHYSICAL GOODS 
 This experiment tested whether people generally exhibit a greater preference for 
physical than digital formats of the same goods. Participants considered digital and 
physical versions of four kinds of products: a movie, a book, a yearly magazine 
subscription, and a photo. Some participants indicated their likelihood to purchase the 
items. Other participants indicated the maximum price they would be willing to pay for 
the items. I included a substitution condition to investigate whether digital and physical 
versions differ in terms of how good of a substitute they are for the other version.  
Method 
Participants  
Four hundred two participants recruited through Amazon Mechanical Turk (AMT) 
completed an online survey on Qualtrics (241 men, 161 women, 1 preferred not to answer 
the gender question, Mage = 31.55, SDage = 9.94) for $0.50.  
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Procedure  
Participants were randomly assigned to one of eight cells in a 2 (product format: 
physical vs. digital) × 2 (substitution: present vs. absent) × 4 (product type: movie, book, 
magazine, photo) × 2 (dependent variable: likelihood vs. WTP), with product type 
manipulated within subjects and format and substitution manipulated between subjects. 
 In other words, half of the participants answered likelihood questions, the other 
half answered willingness to pay questions (these are analyzed separately); each 
participant evaluated all four product types; each participant evaluated only physical 
versions of the products or only digital versions of the products; and each participant saw 
only substitution-type questions or only single-evaluation type questions. 
The products that participants considered in this experiment were the following: 
the iTunes or the DVD version of the movie Dark Knight, the Kindle Edition or a printed 
copy of the book Harry Potter and the Philosopher’s Stone, yearly digital or print 
subscriptions for the magazine Scientific American, and a digital or a print copy of a 
photograph of the participant taken by a professional travel photographer.  
Participants in the willingness to pay condition indicated the maximum price they 
would be willing to pay for the product. Participants in the purchase likelihood condition 
were asked to imagine that the product was currently available for half of its regular 
price, and indicated their likelihood of buying it at the discounted price. The prices were 
held constant across the product formats (i.e., physical and digital). Participants in the 
substitution condition were asked to imagine that they had received as a gift the digital 
(physical) version, and were offered an additional physical (digital) version. They 
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subsequently indicated their willingness to pay or purchase likelihood for the additional 
product. Participants in the control condition simply indicated their willingness to pay or 
purchase likelihood for a product without mention of a previously owned product. 
Results 
 To be able to make comparisons across products, the depended measures were 
standardized within product (but unstandardized measures yield similar results). Figure 2 
and Figure 3 display the mean purchase likelihood values and mean willingness to pay 
values, respectively, for each individual product.  
 
 
Figure 2. Experiment 2, mean purchase likelihood values (vertical axis) for each 
individual product. Error bars indicate +/-1 standard errors of the mean (SEM).  
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Figure 3. Experiment 2, mean WTP values (vertical axis) for each individual 
product. Error bars indicate +/-1 SEM. 
 
Purchase Likelihood Conditions 
For participants in the purchase likelihood conditions, a 2 (product format: 
physical vs. digital) × 2 (substitution: present vs. absent) × 4 (product type: movie, book, 
magazine, photo) mixed ANOVA revealed a main effect of format on purchase 
likelihood (F(1, 198) = 19.81, p < .001). Neither the main effect of substitution (F(1, 198) 
= 2.48, p = .12) nor the interaction between tangibility and substitution F(1, 198) = 0.89, 
p = .35) were significant. Likelihood to purchase the physical version (M = 0.35, SD = 
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0.10) was higher than the digital version (M = -0.16, SD = 0.10, F(1, 198) = 13.69, p < 
.001) in the single evaluation condition. Similarly, likelihood to purchase the physical 
version (M = 0.11, SD = 0.10) was higher than the digital version (M = -0.22, SD = 0.09, 
F(1, 198) = 6.57, p = .01) in the substitution condition (the means denote the overall 
standardized means across product types). 
For purchase likelihood, the tangibility by product category interaction was not 
significant (F(3,594) = 1.38, p = .25). 
For purchase likelihood, the substitution by product category interaction was 
significant (F(3,594) = 2.67, p = .047). This effect indicates that the pattern of purchase 
likelihood for different product categories differed in substitution and single evaluation 
conditions. To break down this interaction, contrasts compared each product to photos, 
across substitution and single evaluation conditions. These contrasts revealed a 
significant interaction when comparing substitution and single evaluation scores for the 
book and the photo (F(1,198) = 8.23, p = .005). Although the purchase likelihood in the 
substitution condition was lower for the photo, it was higher for the book. If we assume 
that the purchase likelihood scores in the substitution and single evaluation conditions are 
not comparable, there is not much to interpret regarding this interaction.  
WTP Conditions 
For participants who reported their WTP for products, a 2 (tangibility: physical 
vs. digital) × 2 (substitution: present vs. absent) × 4 (product type: movie, book, 
magazine, photo) mixed ANOVA revealed a main effect of product format on 
willingness to pay (F(1, 192) = 23.76, p < .001), and a main effect of substitution (F(1, 
	  	  
23 
192) = 18.89, p < .001). The interaction between tangibility and substitution F(1, 192) = 
0.007, p = .93) was not significant. Willingness to pay for the physical version (M = 0.41, 
SD = 0.091) was higher than willingness to pay for the digital version (M = -0.069, SD = 
0.093, F(1, 192) = 13.48, p < .001) in the single evaluation condition. Similarly, 
willingness to pay for the physical version (M = -0.019, SD = 0.10) was higher than 
willingness to pay for the digital version (M = -0.48, SD = 0.11, F(1, 192) = 10.54, p = 
.001) in the substitution condition (the means denote the overall standardized means 
across product types). 
For willingness-to-pay, the tangibility by product category interaction was 
significant (F(3,576) = 4.42, p = .004). This effect indicates that the pattern of 
willingness to pay for different product categories differed in digital and physical 
versions. To break down this interaction, contrasts compared each product to photos, 
across digital and physical versions. These contrasts revealed a significant interaction 
when comparing digital and physical scores for the book and the photo (F(1,192) = 8.19, 
p = .005). Although the willingness to pay for the digital version was lower for both 
product categories, this decrease was more pronounced for the book.   
For willingness-to-pay, the substitution by product category interaction was 
significant (F(3,576) = 3.45, p = .016). This effect indicates that the pattern of willingness 
to pay for different product categories differed in substitution and single evaluation 
conditions. To break down this interaction, contrasts compared each product to photos, 
across substitution and single evaluation conditions. These contrasts revealed a 
	  	  
24 
significant interaction when comparing substitution and single evaluation scores for the 
movie and the photo (F(1,192) = 7.83, p = .006). 
Although the willingness to pay in the substitution condition was lower for both 
product categories, this decrease was more pronounced for the movie. 
Discussion 
Participants exhibited a greater preference for physical than digital versions of four kinds 
of products, whether their preferences were elicited via willingness to pay or purchase 
likelihood. This preference was evident whether participants made an assessment for a 
single product or considered acquiring the product if they already possessed the other 
version of the product. 
EXPERIMENT 3: DIFFERENCES IN TRANSACTION  
AND FEATURE-BASED UTILITY 
 Experiment 3 tested whether people value physical versions of goods more 
because they provide greater transaction or feature utility—greater ease of purchase, use, 
storage, and durability than digital versions, or whether they value them more despite 
viewing digital goods as easier to purchase, use, store, and more likely to exist over time.  
After indicating their purchase likelihoods for a digital or physical good (a movie or a 
book), participants compared the digital and physical versions of that good on ease of 
storage, ease of purchase, ease of use while travelling, and durability. I predicted that 
participants would indicate higher purchase likelihoods for the physical versions and rate 
the digital versions as more practical on all of these dimensions.  
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Method 
Participants  
Two hundred participants recruited through AMT completed an online survey on 
Qualtrics (115 men, 85 women; Mage = 36.59, SDage = 12.13) for $0.50.  
Procedure  
In a 2 (product type: movie vs. book) × 2 (product format: physical vs. digital) 
between-subjects design, participants answered one of the following four questions on a 
7-point scale with endpoints 1: very unlikely, 7: very likely. Participants in the physical 
movie condition read: 
Imagine that you are offered at a discounted price the DVD of the new movie of 
an actor that you like. The DVD's regular price is $19.95, but it is currently 
available for $14.95. How likely would you be to buy it at the discounted price? 
Participants in the digital movie condition read: 
Imagine that you are offered the new movie of an actor that you like on iTunes at 
a discounted price. The iTunes movie's regular price is $19.95, but currently you 
can download it for $14.95. How likely would you be to buy it at the discounted 
price? (iTunes movies are electronic files downloaded online.) 
Participants in the physical book condition read 
Imagine that you are offered at a discounted price a printed copy of the new book 
by an author that you like. The book's regular price is $11.95, but it is currently 
available for $8.95. How likely would you be to buy it at the discounted price? 
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Participants in the digital book condition read 
Imagine that you are offered at a discounted price the Kindle Edition of the new 
book by an author that you like. The eBook's regular price is $11.95, but currently 
you can download it for $8.95. How likely would you be to buy it at the 
discounted price? (Kindle books are electronic books downloaded online.) 
Then, participants compared the physical and digital formats in terms of being (1) 
practical for storing content, (2) easy to purchase, (3) easy to use when traveling, (4) 
durable. Participants assigned to the movie condition compared physical and digital 
formats for movies; participants assigned to the book condition compared physical and 
digital formats for books. Specifically, participants in the movie condition read: 
One can own movies in the form of DVD's (physical format) or digital files 
downloaded and stored on a computer or a mobile device (digital format). Please 
compare these formats on various dimensions below. There are no right or wrong 
answers; we are interested in your opinion. 
Participants in the book condition read 
One can own books in the form of physical copies (physical format) or electronic 
books downloaded and stored on a computer or a mobile device (digital format). 
Please compare these formats on various dimensions below. There are no right or 
wrong answers; we are interested in your opinion. 
Then, all participants answered the four questions on a 7-point scale with endpoints 1: 
definitely physical, 7: definitely digital.  
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Which format is more practical for storing a lot of content? 
Which format is easier to purchase? 
Which format is easier to use when traveling? 
Which format is more durable (easier to preserve, less likely to decay)? 
Results 
A 2 (product type: movie vs. book) ✕ 2 (product format: physical vs. digital) 
ANOVA revealed main effects of product type and product format on purchase 
likelihood. The main effects of product type (F(1, 196) = 24.30, p < 0.001), and product 
format (F(1, 196) = 7.05, p = 0.009) were significant. The type-format interaction was 
not significant (F(1, 196) = 0.06, p = 0.81). Figure 4 depicts the mean purchase 
likelihoods along with standard errors in each condition. 
 
 
Figure 4. Experiment 3 results. The vertical axis depicts purchase likelihood.  
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Simple effects analyses showed that the purchase likelihood for the DVD (M = 
3.98, SD = 1.62) was higher than the purchase likelihood for the iTunes movie (M = 3.37, 
SD = 2.00, F(1,196) = 2.90, p = .09); and the purchase likelihood for the printed book (M 
= 5.28, SD = 1.47) was higher than the purchase likelihood for the ebook (M = 4.55, SD = 
1.85, F(1,196) = 4.21, p = .04) (Figure 4). 
As predicted, for both movies and books, participants indicated that the digital 
format is more useful in all of the four dimensions. All of the mean ratings were greater 
than the midpoint of the scale, indicating the belief that the digital format is superior. 
Figure 5 depicts mean transaction and feature-based utility ratings for both movies and 
books (1: definitely physical, 7: definitely digital). 
 
Figure 5. Experiment 3 results (continued). The horizontal axis depicts the scale on 
which participants rated the usefulness of the physical and digital formats. 1: 
definitely physical, 7: definitely digital. The midpoint, 4, corresponds to no 
preference between the formats.  
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Participants who evaluated movies indicated that the digital format is more 
practical for storing a lot of content (M = 6.60, SD = 0.78, t(99) = 33.40, p < .001), easier 
to purchase (M = 5.66, SD = 1.45, t(99) = 11.44, p < .001), easier to use while traveling 
(M = 5.68, SD = 1.48, t(99) = 11.33, p < .001), and more durable (i.e., easier to preserve, 
less likely to decay; M = 5.40, SD = 1.86, t(99) = 7.50, p < .001).   
Likewise, participants who evaluated books indicated that the digital format is 
more practical for storing a lot of content (M = 5.70, SD = 1.65, t(99) = 10.31, p < .001), 
easier to purchase (M = 5.53, SD = 1.64, t(99) = 9.35, p < .001), easier to use while 
traveling (M = 6.01, SD = 1.24, t(99) = 16.28, p < .001), more durable (easier to preserve, 
less likely to decay) (M = 5.70, SD = 1.42, t(99) = 11.99, p < .001). 
EXPERIMENT 4: EXAMINING SOCIAL SIGNALING  
AS A PROCESS ACCOUNT 
Social signaling (or self-presentation, or image) motivation (Goffman, 1959) 
often drives behavior in general (Baumeister, 1982) and consumer behavior in particular 
(Solomon, 1983; Ariely, Bracha, & Meier, 2009). Physical goods are generally more 
visible (Petrelli & Whittaker, 2010; Odom, Zimmerman, & Forlizzi, 2011; Belk, 2013). 
In consequence, people may value physical goods more highly because physical goods 
help signal to others about one’s possessions. If that is the case, the valuation difference 
between the physical and the digital formats should diminish or disappear for the kinds of 
products that people are less willing to associate themselves with. In public settings 
people are more comfortable purchasing highbrow options such as an award winning 
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drama or a cerebral book (Bohm & Phister, 1996; Read, Loewenstein, & Kalyanaraman, 
1999; Kivetz & Zheng, 2006; Milkman, Rogers, & Bazerman, 2009). Thus, if people 
prefer the physical format for its visibility, the physical format should be especially 
attractive for highbrow options. I tested this hypothesis in Experiment 4. Specifically, I 
tested whether the effect of format (i.e., digital versus physical) on willingness to pay is 
different for highbrow and lowbrow options.  
Method 
Participants  
Two hundred thirty eight Boston University undergraduates (103 men, 135 
women; Mage = 19.53, SDage = 1.03) participated for course credit. 
Procedure  
Participants were randomly assigned to conditions of a 2 (product format: 
physical vs. digital) ✕ 2 (product characteristic: highbrow vs. lowbrow) ✕ 2 (product 
type: movie vs. book) mixed design with product format and product characteristic 
manipulated between participants and product type within participants. Participants 
answered the following questions on a dropdown scale with endpoints $0 and $20, in 
$0.50 increments.  
I selected as the highbrow and lowbrow movies Schindler’s List and Ferris 
Bueller’s Day Off, respectively, from the list of highbrow and lowbrow movies in Kivetz 
and Zheng (2006). I selected Malcolm Gladwell’s book Blink as the highbrow book, as it 
is a popular book that is based on research findings (e.g., Isenman, 2013) and Stephenie 
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Meyer’s book Twilight as the lowbrow book, as it is generally considered a light reading 
targeted toward consumers of popular culture (Schopf, 2013). Participants in the 
highbrow-digital condition indicated their willingness-to-pay for the movie Schindler’s 
List on iTunes and the Kindle book Blink:  
Schindler's List is a 1993 American epic historical period drama film, directed by 
Steven Spielberg. The film is based on the life of Oskar Schindler, an ethnic 
German businessman who saved the lives of more than a thousand mostly Polish-
Jewish refugees during the Holocaust by employing them in his factories. 
What is the maximum price you would be willing to pay to purchase Schindler's 
List on iTunes? (iTunes movies are digital files downloaded online.) 
Malcolm Gladwell's book Blink: The Power of Thinking Without 
Thinking presents in popular science format research from psychology and 
behavioral economics on the adaptive unconscious; mental processes that work 
rapidly and automatically from relatively little information. It considers both the 
strengths of the adaptive unconscious, for example in expert judgment, and its 
pitfalls such as stereotypes. 
Imagine that you are offered the Kindle Edition of the book Blink. What is the 
maximum price you would be willing to pay for it? (Kindle books are electronic 
books downloaded online.) 
Next, they estimated the retail price of these items: 
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Please estimate the price of the movie Schindler's List on iTunes. In other words, 
how much do you think does iTunes charge for the movie Schindler's List at the 
moment? (iTunes movies are digital files downloaded online.) 
Please estimate the price of the book Blink on the Kindle store. In other words, 
how much do you think does Amazon charge for the Kindle book Blink at the 
moment? (Kindle books are electronic books downloaded online.) 
Participants in the lowbrow-digital condition indicated their willingness-to-pay for the 
movie Ferris Bueller's Day Off on iTunes and the Kindle book Twilight: 
Ferris Bueller's Day Off is a 1986 American comedy film. The film follows high 
school senior Ferris Bueller, who skips school and spends the day in downtown 
Chicago along with his girlfriend and best friend. He creatively avoids his 
school's dean of students, his resentful sister, and his parents. 
What is the maximum price you would be willing to pay to purchase Ferris 
Bueller's Day Off on iTunes? (iTunes movies are digital files downloaded online.) 
Twilight is a young-adult vampire-romance novel by Stephenie Meyer. It is the 
first book in the Twilight series, and introduces seventeen-year-old Isabella 
"Bella" Swan, who moves from Phoenix, Arizona to Forks, Washington and finds 
her life in danger when she falls in love with a vampire, Edward Cullen. 
Imagine that you are offered the Kindle Edition of the book Twilight. What is the 
maximum price you would be willing to pay for it? (Kindle books are electronic 
books downloaded online.) 
Next, they estimated the retail price of these items: 
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Please estimate the price of the movie Ferris Bueller's Day Off on iTunes. In 
other words, how much do you think does iTunes charge for the movie Ferris 
Bueller's Day Off at the moment? (iTunes movies are digital files downloaded 
online.) 
Please estimate the price of the book Twilight on the Kindle store. In other words, 
how much do you think does Amazon charge for the Kindle book Twilight at the 
moment? (Kindle books are electronic books downloaded online.) 
Participants in the highbrow-physical condition indicated their willingness-to-pay for the 
DVD of the movie Schindler’s List and a printed copy of the book Blink:  
Schindler's List is a 1993 American epic historical period drama film, directed by 
Steven Spielberg. The film is based on the life of Oskar Schindler, an ethnic 
German businessman who saved the lives of more than a thousand mostly Polish-
Jewish refugees during the Holocaust by employing them in his factories. 
What is the maximum price you would be willing to pay for the DVD of the 
movie Schindler's List? 
Malcolm Gladwell's book Blink: The Power of Thinking Without 
Thinking presents in popular science format research from psychology and 
behavioral economics on the adaptive unconscious; mental processes that work 
rapidly and automatically from relatively little information. It considers both the 
strengths of the adaptive unconscious, for example in expert judgment, and its 
pitfalls such as stereotypes. 
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What is the maximum price you would be willing to pay for a printed copy of the 
book Blink? 
Next, they estimated the manufacturer’s suggested retail price of these items: 
Please estimate the manufacturer's suggested retail price for the DVD of the 
movie Schindler's List.  
(The manufacturer's suggested retail price of a product is the price at which 
the manufacturer recommends that the retailer sell the product.)  
Please estimate the manufacturer's suggested retail price for the printed copy of 
the book Blink. 
(The manufacturer's suggested retail price of a product is the price at which 
the manufacturer recommends that the retailer sell the product.)  
Participants in the lowbrow-physical condition indicated their willingness-to-pay for the 
DVD of the movie Ferris Bueller's Day Off and the printed copy of the book Twilight: 
Ferris Bueller's Day Off is a 1986 American comedy film. The film follows high 
school senior Ferris Bueller, who skips school and spends the day in downtown 
Chicago along with his girlfriend and best friend. He creatively avoids his 
school's dean of students, his resentful sister, and his parents. 
What is the maximum price you would be willing to pay for the DVD of the 
movie Ferris Bueller's Day Off? 
Twilight is a young-adult vampire-romance novel by Stephenie Meyer. It is the 
first book in the Twilight series, and introduces seventeen-year-old Isabella 
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"Bella" Swan, who moves from Phoenix, Arizona to Forks, Washington and finds 
her life in danger when she falls in love with a vampire, Edward Cullen. 
What is the maximum price you would be willing to pay for a printed copy of the 
book Twilight? 
Next, they estimated the manufacturer’s suggested retail price of these items: 
Please estimate the manufacturer's suggested retail price for the DVD of the 
movie Ferris Bueller's Day Off. 
(The manufacturer's suggested retail price of a product is the price at which 
the manufacturer recommends that the retailer sell the product.)  
Please estimate the manufacturer's suggested retail price for the printed copy of 
the book Twilight? 
(The manufacturer's suggested retail price of a product is the price at which 
the manufacturer recommends that the retailer sell the product.)  
Next, as a manipulation check, all participants indicated how highbrow or lowbrow they 
think the movies and books are on a 7-point scale with endpoints 1: definitely lowbrow, 
7: definitely highbrow. They also indicated how interesting they think the books and 
movies are on a 7-point scale with endpoints 1: very uninteresting, 7: very interesting, 
and whether they have seen or read them. Finally, participants indicated their gender and 
age. 
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Results  
Manipulation Checks  
The manipulation check confirmed that the highbrow options Schindler’s List and 
Blink were indeed found highbrow and the lowbrow options Ferris Bueller’s Day Off and 
Twilight were indeed found lowbrow. One-sample t-tests revealed that participants rated 
Schindler’s List (M = 5.62, SD = 1.35, t(237) = 18.49, p < .001) and Blink (M = 5.70, SD 
= 1.51, t(237) = 17.31, p < .001) as more highbrow than the mid-point of the scale. 
Likewise, participants rated Ferris Bueller’s Day Off (M = 2.79, SD = 1.55, t(237) = 
12.09, p < .001) and Twilight (M = 2.47, SD = 1.77, t(237) = 13.34, p < .001) as more 
lowbrow than the mid-point of the scale. 
In terms of being interesting, Schindler’s List received the highest rating (M = 
5.50, SD = 1.39), Ferris Bueller’s Day Off (M = 5.05, SD = 1.49) and Blink (M = 4.77, 
SD = 1.57) followed, and Twilight (M = 3.80, SD = 2.04) received the lowest rating. 
Paired-samples t-tests confirmed that Schindler’s List received ratings higher than Ferris 
Bueller’s Day Off did (t(237) = 3.59, p < .001), Ferris Bueller’s Day Off and Blink 
received similar ratings (t(237) = 1.92, p = .06), and Twilight received ratings lower than 
Blink did (t(237) = 5.68, p < .001).  
39.1% of the participants had seen Schindler’s List, 48.3% had seen Ferris 
Bueller’s Day Off, 8.4% had read Blink, and 56.7% had read Twilight. 
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Preferences  
The WTP data were not skewed (For movies, Skewlowbrow, digital = 1.80 < 1.96, 
Skewhighbrow, digital = 1.13 < 1.96, Skewlowbrow, physical = 1.08 < 1.96, Skewhighbrow, physical = 0.71 
< 1.96; for books, Skewlowbrow, digital = 1.54 < 1.96, Skewhighbrow, digital = 1.28 < 1.96, 
Skewlowbrow, physical = 0.96 < 1.96, Skewhighbrow, physical = 0.20 < 1.96), therefore a data 
transformation was not applied to the WTP measure. Examining WTP reported for the 
products in a 2 (product format: physical vs. digital) ✕ 2 (product characteristic: 
highbrow vs. lowbrow) ✕ 2 (product type: movie vs. book) mixed ANOVA with product 
type as the within subjects factor revealed the predicted main effect of product format 
(F(1, 234) = 32.41, p < .001, partial eta-squared = 0.12). Participants were WTP more for 
physical than digital goods.  The analysis also revealed a significant main effect of 
product characteristic (F(1, 234) = 23.04, p < .001, partial eta-squared = 0.09), such that 
participants were WTP more for highbrow goods than lowbrow goods. The main effect of 
product type was not significant (F(1, 234) = 2.27, p = .13, partial eta-squared = 0.01), 
indicating that people were willing to pay similarly for the books and the movies. 
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Figure 6. Experiment 4 results. The vertical axis depicts the amount people were 
willing to pay for the products (i.e., the book or the movie).   
 
Most important, the format-characteristic interaction was not significant (F(1, 
234) = 1.99, p = .16, partial eta-squared = 0.008), indicating that the effect of being 
physical or digital on willingness to pay was similar for highbrow and lowbrow items. 
Thus, the data does not provide evidence for a signaling hypothesis, which suggests that 
the physical format’s advantage over the digital format should be more pronounced for 
highbrow items. In addition, the type-format interaction was not significant (F(1, 234) = 
0.25, p = .62, partial eta-squared = 0.001), indicating that the effect of being physical or 
digital on WTP is similar for the book and the movie. The type-characteristic interaction 
was significant (F(1, 234) = 7.81, p = .006, partial eta-squared = 0.03), indicating that the 
effect of being highbrow on willingness to pay was different for the book and the movie. 
I ran separate ANCOVA’s for the movies and books with retail price estimates 
and interestingness ratings as covariates to separate out the effects of product format and 
characteristic from these factors.  
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For movies, a 2 (product format: physical vs. digital) ✕ 2 (product characteristic: 
highbrow vs. lowbrow) ANCOVA with retail price estimates and interestingness ratings 
as covariates revealed a main effect of product format (F(1, 230) = 13.34, p < .001, 
partial eta-squared = 0.06). Neither the main effect of product characteristic (F(1, 230) = 
2.33, p = .13, partial eta-squared = 0.01) nor the format-characteristic interaction was 
significant (F(1, 230) = 0.008, p = .93, partial eta-squared < 0.001). Retail price estimate 
was a significant predictor of willingness to pay (F(1, 230) = 30.02, p < .001, partial eta-
squared = 0.12), interestingness was not (F(1, 230) = 0.29, p = .59, partial eta-squared = 
0.001). Even when controlling for potential differences in retail price estimates and 
interestingness, participants were willing to pay more for the physical versions of the 
movies; being highbrow or lowbrow did not have an effect on willingness to pay; and 
being highbrow or lowbrow did not change the effect of being physical or digital on 
willingness to pay. Participants were willing to pay more for movies whose retail price 
they estimated to be higher. 
For books, a 2 (product format: physical vs. digital) ✕ 2 (product characteristic: 
highbrow vs. lowbrow) ANCOVA with retail price estimates and interestingness ratings 
as covariates revealed main effects of product format (F(1, 230) = 4.48, p = .035, partial 
eta-squared = 0.019) and product characteristic (F(1, 230) = 35.2, p < .001, partial eta-
squared = 0.13). The format-characteristic interaction was not significant (F(1, 230) = 
3.62, p = .059, partial eta-squared = 0.015). Retail price estimate was a significant 
predictor of willingness to pay (F(1, 230) = 72.68, p < .001, partial eta-squared = 0.24), 
interestingness was not (F(1, 230) = 1.38, p = .24, partial eta-squared = 0.006). Even 
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when controlling for differences in retail price estimates and interestingness, participants 
were willing to pay more for the physical versions of the books and highbrow books; and 
being highbrow or lowbrow did not change the effect of being physical or digital on 
willingness to pay. Participants were willing to pay more for books whose retail price 
they estimated to be higher. 
EXPERIMENT 5: TESTING PSYCHOLOGICAL OWNERSHIP  
AS THE UNDERLYING MECHANISM 
 Experiment 5 is a mediation study designed to test the ownership mechanism I 
propose. The study is designed to measure psychological ownership directly and to test 
whether this measure mediates the relationship between product format and WTP. The 
study used the WTP measures for movies and books from Study 2. Additional measures 
were collected to test predictions about the underlying mechanism behind the higher 
WTP for the physical versions of goods. These measures included psychological 
ownership, assessments of permanence, and anticipated consumption enjoyment. I 
developed my prediction for the role of psychological ownership earlier. I added 
measures on permanence and enjoyment to test alternative accounts. A permanence 
account would suggest that people value physical versions of products more highly 
because they see material objects as more permanent and lasting whereas digital entities 
as transient and ephemeral. Indeed in interviews some people described digital goods, 
e.g., digital photos, as unstable, transient, fragile, and less worthy of preserving (Petrelli 
and Whittaker, 2010). In a conceptual peace McCourt (2005) made similar arguments for 
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digital music. An enjoyment account would suggest that people value physical versions 
more highly because using the physical format is more enjoyable for them. 
Method 
Participants 
Four hundred one participants recruited through AMT completed an online survey 
on Qualtrics (231 men, 168 women, 2 preferred not to answer the gender question, Mage = 
32.68, SDage = 10.08) for $0.50.  
Procedure  
Participants were randomly assigned to one of four cells in a 2 (product format: 
physical vs. digital) × 2 (product type: movie, book) between subjects design.  
The products participants considered were the iTunes or the DVD version of the 
movie Dark Knight and the Kindle Edition or a printed copy of the book Harry Potter and 
the Sorcerer’s Stone, the movie and book used in Experiment 2.  
Participants first indicated the maximum price they would be willing to pay for 
the product, then completed the psychological ownership scale (Peck and Shu, 2009; Shu 
and Peck, 2011) by indicating the extent to which they agreed with the following three 
statements: 
If I purchased [the DVD, the iTunes movie, the printed book, the Kindle book] I 
 would feel a very high degree of personal ownership of it. 
 If I purchased [the DVD, the iTunes movie, the printed book, the Kindle book] I 
 would feel like I own it. 
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 If I purchased [the DVD, the iTunes movie, the printed book, the Kindle book] I 
 would feel like it is mine. 
Next, participants completed a permanence scale (adapted from Pena-Marin and 
Bhargave, 2015) by indicating the extent to which they agreed with the following four 
statements.  
 The [DVD, iTunes, print, digital] format of this [movie, book] is permanent. 
 The [DVD, iTunes, print, digital] format of this [movie, book] is stable. 
 The [DVD, iTunes, print, digital] format of this [movie, book] is durable. 
 The [DVD, iTunes, print, digital] format of this [movie, book] is lasting. 
Next, participants completed an anticipated consumption enjoyment measure by 
indicating the extent to which they agreed with the statement “While watching the movie 
itself on my TV or computer, I will enjoy this movie” if they were assigned to the digital 
or physical movie condition, “While reading the book itself on my device, I will enjoy 
this book” if they were assigned to the digital book condition, and “While reading the 
print book itself, I will enjoy this book” if they were assigned to the print book condition. 
Finally, participants indicated their gender and age.  
Results 
 Ownership (α = .94) and permanence (α = .93) scales were highly reliable, thus 
their items were combined. A multivariate general linear model with dependent measures 
WTP, ownership, permanence, and enjoyment on product format and product type 
revealed a main effect of product format (F(1, 397) = 21.41, p < .001) on WTP and 
neither a main effect of product type (F(1, 397) = 3.05, p = .08) nor a format-type 
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interaction (F(1, 397) = 0.80, p = .37) on WTP. Simple contrasts revealed that people 
were WTP more for the DVD (M = 8.98, SD = 5.72) than they were for the iTunes movie 
(M = 5.07, SD = 4.06; F(1, 397) = 15.35, p < .001) and more for the print book (M = 
9.58, SD = 7.25) than for the Kindle book (M = 6.94, SD = 10.13; F(1, 397) = 6.91, p = 
.009). Thus, as expected, the main effect product format on WTP indicated a preference 
for the physical format (Figure 7). 
 
Figure 7. Experiment 5 results. The vertical axis depicts WTP. 
 
 There was a main effect of product format on ownership (F(1, 397) = 102.72, p < 
.001) and permanence (F(1, 397) = 51.98, p < .001) but not on enjoyment (F(1, 397) = 
0.19, p = .68). Thus, only ownership and permanence were retained as variables 
potentially mediating the relationship between product format and WTP. The format-type 
interaction was not significant on ownership (F(1, 397) = 0.60, p = .44), permanence 
(F(1, 397) = 0.11, p = .75), and enjoyment (F(1, 397) = 0.01, p = .91). Therefore a 
mediation analysis was conducted (Hayes, 2013) with confidence intervals determined 
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using 1,000 bootstrap iterations to test whether psychological ownership and/or 
assessments of permanence mediated the effect of product format (i.e., print vs. digital) 
on WTP. The analysis included both product types (i.e., movie and book). 
 Consistent with my prediction, the indirect effect through ownership (95% CI 
[0.25, 2.15]) was significant but the indirect effect through permanence (95% CI [-0.26, 
0.65]) was not significant. The direct effect of product physicality was significant (95% 
CI [0.62, 3.74]). The direction of the effects in the mediation analysis (Fig. 8) indicates 
that the physical format leads to stronger psychological ownership, which in turn leads to 
higher WTP. The analysis with square root transformed payment data yielded similar 
results. 
 
Figure 8. Experiment 5 mediation analysis results. The numbers in brackets indicate 
95% confidence intervals. * p < .05, ** p < .01, *** p < .001. 
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EXPERIMENT 6A: MANIPULATING OWNERSHIP 
 Experiment 6A tested the hypothesis that the price premium paid for the physical 
versions of goods results from the stronger feelings of ownership physical goods provide. 
In this experiment, college students indicated their willingness to pay for purchasing or 
renting printed or digital textbooks. If ownership is responsible for the valuation 
difference between physical and digital goods, then that difference should diminish when 
people pay for renting, as opposed to buying, the good. Thus, I predicted that the 
difference between willingness to pay for the printed and digital textbooks when 
purchasing would be greater than the difference when renting.  
 One reason why people are expected to value owning a book more than they value 
renting it is the simple utilitarian reason that owning the book enables the owner to use it 
for a longer time. Ownership also increases valuation via a psychological attachment 
formed between the item and the owner. Although legal ownership and psychological 
ownership may function separately, they are closely related (Reb and Connolly 2007; Shu 
and Peck 2011; Pierce, Kostova, and Dirks, 2003). This is demonstrated by instant 
endowment effect findings, where legally owning an item instantly increases its valuation 
for the owner (Kahneman, Knetsch, and Thaler, 1991). Previous research has shown that 
people establish stronger feelings of ownership when they expect to keep the item 
(Ericson and Fuster 2011). Thus, contrasting renting and owning seems appropriate for 
testing the potential effect of psychological ownership. Compared to purchasing a 
product, renting it is likely associated with a weaker sense of ownership and consequently 
would result in a lower WTP. I predict however that psychological ownership is not 
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readily established with digital products regardless of whether they are purchased or 
rented so that the drop in WTP when people consider renting as opposed to purchasing a 
digital good will be smaller than the drop for a physical good.  
Method 
 Two hundred forty six Boston University undergraduates (125 men, 121 women; 
Mage = 19.73, SDage = 0.90) participated in the experiment for course credit. Participants 
were randomly assigned to one of four conditions in a 2 (product format: physical versus 
digital) x 2 (ownership status: rent versus buy) between subjects design. Participants 
answered one of the four questions below by indicating a dollar amount. 
 Participants who considered buying a digital textbook read “What is the 
maximum price you would be willing to pay to purchase the Kindle Edition of a textbook 
that you will use? (Kindle books are electronic books downloaded online.)” Participants 
who considered renting a digital textbook read “What is the maximum price you would 
be willing to pay to rent for 180 days the Kindle Edition of a textbook that you will use? 
(Kindle books are electronic books downloaded online.)” Participants who considered 
buying a print textbook read “What is the maximum price you would be willing to pay to 
purchase a new printed copy of a textbook that you will use?” Participants who 
considered renting a print textbook read “What is the maximum price you would be 
willing to pay to rent for 180 days a new printed copy of a textbook that you will use?” I 
chose 180 days as the rental period because that is the most common commercial offer 
for textbook rentals. I explicitly mentioned that the printed copy is new to make it clear 
that the book to be purchased is not a used copy and the rental books have not been used 
	  	  
47 
by others. This ensures that the willingness to pay differences between conditions are 
interpreted as due to product format and ownership status, and not participants’ beliefs 
about the condition of the book copies. Finally, participants indicated their gender and 
age. 
Results 
 I did not square root transformed the willingness to pay data as I did the payments 
in Experiment 1 because the willingness to pay data in this experiment were not skewed.  
Specifically, the skewness scores of three of the four experimental groups were below the 
threshold (Skewrental, digital = 1.16 < 1.96, Skewpurchase, digital = 2.47 > 1.96, Skewrental, print = 
1.50 < 1.96, Skewpurchase, print = 0.79 < 1.96).   
 As predicted, the main effects of product format (F(1, 239) = 60.68, p < .001) and 
ownership status (F(1, 239) = 16.99, p < .001) on willingness to pay were significant. 
This indicates that participants were willing to pay more for printed copies than they were 
for digital copies of textbooks, and they were willing to pay more for purchasing than 
they were for renting textbooks. Critically, the interaction between product format and 
ownership status was significant (F(1, 239) = 4.93, p = .027), indicating that the effect of 
the product format on willingness to pay depended on the ownership status. Figure 6 
depicts the mean willingness to pay along with standard errors in each condition. 
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Figure 9. Experiment 6A results. The vertical axis depicts WTP for the textbook.  
 
 Simple contrasts revealed that while students were willing to pay more for 
purchasing a printed copy of a textbook (M = 124.54, SD = 74.23) than renting a printed 
copy of a textbook (M = 80.12, SD = 55.67, F(1, 239) = 19.92, p < .001), their 
willingness to pay for buying a digital copy of a textbook (M = 54.43, SD = 47.33) was 
not significantly different from their willingness to pay for renting a digital copy of a 
textbook (M = 41.13, SD = 32.87, F(1, 239) = 1.82, p = .18). Participants were willing to 
pay more for renting (F(1, 239) = 15.35, p < .001) and buying (F(1, 239) = 50.61, p < 
.001) printed textbooks than they were for renting and buying digital textbooks.     
 The interaction between product format and ownership status indicates that the 
effect of product format (i.e., physical versus digital) on willingness to pay was stronger 
when participants considered purchasing, as opposed to renting, a textbook. In other 
words, the physical item’s advantage over the digital item was more pronounced when 
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people considered purchasing the item. The statistically insignificant difference between 
participants’ willingness to pay for buying and renting the digital textbook indicates that 
removing the prospect of ownership has little effect on the digital item’s valuation. This 
contrasts with the statistically significant premium participants were willing to pay for 
purchasing the physical item over renting it. This is consistent with my contention that 
digital items do not provide a feeling of psychological ownership as strong as physical 
items do, leading to lower valuation for digital items.  
EXPERIMENT 6B: COMPARING MECHANISMS BASED ON  
OWNERSHIP AND RESALE VALUES  
 An alternative explanation of the results of Experiment 6A involves resale values. 
According to such an explanation people take resale values (i.e., how much they can sell 
the textbook for once the semester is over) into account when deciding how much they 
are willing to pay, paying higher amounts for versions that have higher resale values. If 
that is true and people believe that the print edition has a higher resale value than the 
digital edition, it might explain the pattern of results in Experiment 6A. On the other 
hand, if the same pattern of results emerges when the textbook has no resale value, then 
psychological ownership remains the likely explanation. 
Method 
 Two hundred seventy five Boston University undergraduates (106 men, 168 
women, 1 preferred not to answer the gender question; Mage = 19.56, SDage = 3.15) 
participated in the experiment for course credit. Participants were randomly assigned to 
one of four conditions in a 2 (product format: physical versus digital) x 2 (ownership 
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status: rent versus buy) between subjects design.  
 Participants read “Imagine that you are acquiring a textbook for a course that you 
are taking. The textbook is in the last year of its current edition, so it will have no resale 
value when the course is over.” Participants then answered one of the four questions 
below by indicating a dollar amount. 
 The rest of the experiment was similar to Experiment 6A. Namely, participants 
who considered buying a digital textbook read “What is the maximum price you would 
be willing to pay to purchase the Kindle Edition of the textbook? (Kindle books are 
electronic books downloaded online.)” Participants who considered renting a digital 
textbook read “What is the maximum price you would be willing to pay to rent for 180 
days the Kindle Edition of the textbook? (Kindle books are electronic books downloaded 
online.)” Participants who considered buying a print textbook read “What is the 
maximum price you would be willing to pay to purchase a new printed copy of the 
textbook?” Participants who considered renting a print textbook read “What is the 
maximum price you would be willing to pay to rent for 180 days a new printed copy of 
the textbook?” Finally, participants indicated their gender and age. 
Results  
 As predicted, the main effects of product format (F(1, 271) = 24.33, p < .001) and 
ownership status (F(1, 271) = 5.74, p = .02) on willingness to pay were significant. This 
indicates that participants were willing to pay more for printed copies than they were for 
digital copies of textbooks, and they were willing to pay more for purchasing than they 
were for renting textbooks. Critically, the interaction between product format and 
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ownership status was significant (F(1, 271) = 7.87, p = .005), indicating that the effect of 
the product format on willingness to pay depended on the ownership status. Figure 7 
depicts the mean willingness to pay along with standard errors in each condition. 
 
 
Figure 10. Experiment 6B results. The vertical axis depicts WTP for the textbook. 
 
 Simple contrasts revealed that while students were willing to pay more for 
purchasing a printed copy of a textbook (M = 87.81, SD = 65.02) than renting a printed 
copy of a textbook (M = 58.97, SD = 31.13, F(1, 271) = 13.47, p < .001), their 
willingness to pay for buying a digital copy of a textbook (M = 44.90, SD = 46.89) was 
not significantly different from their willingness to pay for renting a digital copy of a 
textbook (M = 47.17, SD = 32.61, F(1, 271) = 0.08, p = .77). Participants were willing to 
pay similarly for renting (F(1, 271) = 2.27, p = .13) printed or digital textbooks, whereas 
they were willing to pay more for buying (F(1, 271) = 29.82, p < .001) printed textbooks 
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than they were for digital textbooks.  
 The interaction between product format and ownership status is similar to the 
interaction in Experiment 6A and supports the ownership account while ruling out the 
alternative explanation based on different resale values. The results of Experiment 6B in 
fact provide an even stronger support for the ownership account as the WTP difference 
between the print and digital versions not just diminishes as in Experiment 6A but 
disappears when ownership is taken away (i.e., in the rental condition) even though the 
sample size is bigger in Experiment 6B and therefore there is more statistical power to 
detect differences in WTP.  
EXPERIMENT 7: MEDIATION WITH A PWYW DESIGN 
 Experiment 7 is a mediation study designed to test the ownership mechanism in 
an incentive compatible field setting. Similar to Experiment 5 the study is designed to 
measure psychological ownership directly and to test whether this measure mediates the 
relationship between product format and WTP. This would support the conclusions of 
Experiments 5, 6A and 6B with a different experimental design, a different product, and 
in an incentive compatible field setting. In a PYWY (Gneezy, Gneezy, Reiner, & Nelson, 
2012), participants were either given a souvenir photograph that was an instant picture or 
a digital image (of higher quality). All participants were then asked to make a donation 
for the souvenir photo to the Humane Society of the United States, which is an animal 
protection organization, by paying whatever they wanted for the picture, including $0.  
 As in Experiment 1, I predicted higher payments from people who received a 
print picture. To explore what underlies this predicted payment difference, participants 
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were asked questions probing the strength of the psychological ownership of their 
photograph. Additional measures included anticipated consumption enjoyment and an 
open-ended description of the photograph. The enjoyment measure was collected to 
explore the possibility that a higher anticipated consumption enjoyment for the physical 
format underlies people’s higher valuation of that format. The open-ended photograph 
description was included to test whether people encode printed and digital pictures 
differently. I planned to conduct a content analysis on the descriptions. 
Method 
Participants  
 One hundred twenty participants (37 men, 82 women, 1 preferred not to answer 
the gender question, Mage = 23.06, SD = 7.13) were recruited at Boston University 
Questrom School of Business (Hariri Building) atrium and agreed to participate in the 
experiment by taking a souvenir photograph of themselves with a research assistant 
dressed as Rhett the Boston Terrier, the official mascot of Boston University.  
Procedure  
 People at Boston University Questrom School of Business (Hariri Building) 
atrium were approached by an experimenter and were asked, “Would you like a picture 
with Rhett for the Humane Society?” Participants were then randomly assigned to one of 
two conditions. An experimenter took the participant’s picture with either a Fujifilm 
Instax Mini 90 instant camera (i.e., the physical picture condition) or took the 
participant’s picture with a digital camera (i.e., the digital picture condition). The 
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experimenter offered participants in the digital picture condition to either take their 
photograph with his smartphone’s digital camera and email them the picture or take the 
picture with their own smartphone’s camera. All of the participants in the digital picture 
condition chose their own smartphone’s camera. 
 Participants in the physical picture condition were given the instant printed 
picture. Participants in the digital picture condition had their pictures on their 
smartphones. Participants were then told “We are investigating how much people value 
these photographs, so we ask you to pay whatever you want for the picture including $0. 
The proceeds will go to the Humane Society.” Participants were offered to examine an 
information sheet explaining the Humane Society’s activities in detail (Appendix B). I 
chose this charity as the recipient of participants’ payments because the charity’s focus 
on animals is consistent with the prop in this experiment, i.e., Rhett the Boston Terrier. 
 Then participants were asked to fill out a form, which asked them to indicate their 
age and sex, payment amount, complete a 3-item psychological ownership scale (Shu & 
Peck, 2011), indicate their anticipated consumption enjoyment, and describe the 
photograph in a few sentences. The psychological ownership scale asked participants to 
indicate how much they agreed with the following statements on a 7-point scale with 
endpoints 1 = completely disagree, 7 = completely agree: “I feel a very high degree of 
personal ownership of the photograph” “I feel like I own the photograph” and “I feel like 
this photograph is mine.” The anticipated consumption enjoyment question asked 
participants to answer the following question on a 7-point scale with endpoints 1 = not at 
all, 7 = very: “How much will you enjoy looking at the photograph, each time you see 
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it?” The photo description question was the open-ended “Please describe the photograph 
in a few sentences.”  
Results 
 Among the 40 people in the digital photograph condition 24 (i.e., 40%) chose to 
pay nothing, among the 60 people in the print photograph condition 19 (i.e., 31.7%) 
chose to pay nothing. The frequency of no payments did not statistically differ across 
conditions (p = .34). The payment amount data was skewed in the digital condition 
(skewness = 2.05 > 1.96 in the digital condition, skewness = 1.14 < 1.96 in the physical 
condition). The payment data was square root transformed to address its skewness 
(Wilcox 2010). The 3-item psychological ownership scale was reliable (α = .83) and thus 
the items were combined.  
 The square root of payments were higher in the print condition (M = 1.22, SD = 
0.93) than in the digital condition (M = 0.80, SD = 0.86, F(1, 118) = 6.93, p = .01), 
psychological ownership were similar in the print condition (M = 5.73, SD = 1.19) and in 
the digital condition (M = 5.62, SD = 1.02, F(1, 118) = 0.30, p = .59), and anticipated 
consumption enjoyment was higher in the print condition (M = 6.00, SD = 1.07) than in 
the digital condition (M = 1.13, SD = 1.40, F(1, 118) = 14.54, p < .001). An analysis with 
the untransformed payment data revealed similar results. Thus, consistent with my 
previous findings people paid more for the physical version of a product but unlike 
Experiment 5 this design failed to detect a psychological ownership difference across 
product format conditions. 
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 As among potential mediators only anticipated consumption enjoyment differed 
across conditions, a mediation analysis was conducted (Hayes, 2013) to test whether that 
variable mediated the effect of product format (i.e., print vs. digital) on the square root of 
payments.  
 
Figure 11. Experiment 7 mediation analysis results. The numbers in brackets 
indicate 95% confidence intervals. * p < .05, ** p < .01, *** p < .001. 
  
 The indirect effect through enjoyment (95% CI [-0.07, 0.16]) was not significant 
and the direct effect of product physicality remained significant (95% CI [0.05, 0.74]). 
The analysis with untransformed payment data yielded similar results. 
 It is likely that a bigger sample size is needed to detect the mediation as the level 
of participant concentration is potentially low in a field study setting, which increases 
noise in the data,  
 Participants’ descriptions of their photograph were submitted to the text analysis 
software LIWC (Pennebaker et al., 2015). There was no systematic difference in the 
descriptions across conditions (Table 1). The text analysis dimensions did not mediate the 
relationship between product physicality and payment amount.  
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 Digital 
M (SD) 
Print 
M (SD) t(115) p 
Traditional LIWC Dimension    
I-words (I, me, my) 7.76 (9.59) 7.81 (9.63) 0.03 .97 
Social words 4.88 (9.28) 3.11 (5.78) 1.24 .22 
Positive emotions 14.09 (18.16) 19.72 (26.85) 1.32 .19 
Negative emotions 0.75 (3.86) 0.44 (3.31) 0.47 .64 
Cognitive processes 6.05 (10.33) 4.88 (11.10) 0.59 .56 
Summary Variables     
Analytic 58.25 (39.71) 68.65 (38.57) 1.44 .15 
Clout 36.71 (30.33) 39.45 (28.93) 0.50 .62 
Authenticity 35.30 (39.60) 41.03 (42.38) 0.76 .45 
Emotional tone 69.64 (36.27) 72.41 (35.68) 0.42 .68 
Table 1. Text analysis results by condition, Experiment 7. Traditional LIWC 
dimension scores indicate the percentage within the description. The summary 
variables are on 100-point scales with endpoints 0 = very low along the dimension 
and 100 = very high along the dimension. Analytic measures analytical or formal 
thinking, clout measures the extent to which the writing is authoritative, confident, 
and exhibits leadership, authenticity measures the extent to which the writing is 
personal and honest, higher emotional tone scores correspond to more positive and 
upbeat writing. The text analysis software LIWC and the descriptions of the 
outcome variables are available at http://liwc.wpengine.com.  
 
EXPERIMENT 8A: THE MODERATING ROLE OF IDENTITY RELEVANCE 
 Experiment 8A attempted to shut down the effect by establishing a product-self 
link via adding an identity-relevant feature to the product. As my ownership account is 
based on a product-self association via psychological ownership, other factors that 
establish such an association should negate digital goods’ disadvantage. By testing this 
prediction, this study attempted to provide support for the specifics of the ownership 
account and demonstrate the implications. Note that this is the opposite of the rental 
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studies (i.e., 6A and 6B) in that those studies reduced the ownership projected to physical 
goods whereas the current study is designed to increase the ownership projected to digital 
goods. 
 The ownership account that I propose is based on the idea that psychological 
ownership is established more readily for physical products. As I mentioned earlier, 
psychological ownership is conceptualized as a perceived association between a product 
and the self. Therefore, anything that strengthens this perceived association should erase 
the disadvantage of digital products. One such factor is identity-relevance (Dommer and 
Swaminathan 2013). A product that contains features connected to the self, e.g., the logo 
of one’s alma mater, should be readily perceived as connected to the self regardless of 
whether it is physical or digital. The purpose of this experiment was to test this account, 
namely to provide support for the ownership mechanism I propose, provide further 
exploration of the properties of the valuation of physical and digital goods, and lead to 
prescriptive suggestions about the design and marketing of digital goods. Specifically, if 
confirmed my predictions suggests that finding ways to connect the digital product to the 
self is a way to compensate for its disadvantages stemming from its immateriality, and 
demonstrates a way of doing so (i.e., adding identity-relevant features). 
Method 
Participants 
 Ninety-seven Boston University undergraduates (45 men, 52 women; Mage = 
19.67, SDage = 0.92) participated in the experiment for course credit. Participants were 
	  	  
59 
randomly assigned to one of four conditions in a 2 (product format: physical versus 
digital) x 2 (identity relevance: present versus absent) between subjects design.  
Procedure  
 Participants took the study at Boston University Questrom School of Business 
Behavioral Lab one at a time. When a participant entered the lab, the experimenter 
explained the study using the script “Charities often try different ways to raise money. 
Today we’re seeing how effective it is to use a fun photograph. You’ll take a photograph 
with a mascot in our lab. For participating, you’ll receive 5 extra dollars. Feel free to 
donate as much as you think the photograph is worth.” Participants in the digital 
condition were told “Your picture will be sent electronically to you via email.” 
Participants in the print condition were told “Your picture will be printed out and 
physically given to you.” Participants in the identity relevance present condition had their 
pictures taken with Boston University’s mascot Rhett the Boston Terrier, participants in 
the identity relevance absent condition had their pictures taken with a penguin mascot 
(Fig. 10). The experimenter took the participant’s picture with either a Fujifilm Instax 
Mini 90 instant camera (i.e., the physical picture condition) or LG G2 smartphone’s 
13MP digital camera (i.e., the digital picture condition). 
 Next, the experimenter gave the participant the photograph (i.e., email or print 
depending on the experimental condition) and said “Here is the envelope with $5. There 
is a small box over here; please remove from the envelope the amount that you wish to 
keep. Leave the rest of the money inside the envelope, which you should place in the box. 
The money that you put inside the box is your donation for the photograph.” The box was 
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placed in a cubicle inside the lab. The cubicle was opaque so that participants’ payment 
decisions were hidden from the experimenters.  
 
Figure 12. Sample photographs from Experiment 8A with Rhett the Boston Terrier 
(left, identity relevance present) and the penguin mascot (right, identity relevance 
absent).  
 
 After the participants made their payments they were given a short from to fill 
out. The questions on the form were age, sex, average and marginal cost estimates. The 
average cost question read “Please estimate the approximate cost of all study materials, 
per photograph, to the researchers (wages, materials, and costume).” The marginal cost 
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question read “How much do you think the materials required for each additional 
photograph cost?”  
Results 
 I did not square root transformed the payments in this experiment because the 
data was not skewed.  Specifically, the absolute values of the skewness scores were 
below the threshold (SkewRhett, digital = |-0.80| < 1.96, Skewpenguin digital = |-1.50| < 1.96, 
SkewRhett, print = |-1.16| < 1.96, Skewpenguin, print = |-0.86| < 1.96).   
 A 2 (product format: physical versus digital) x 2 (identity relevance: present 
versus absent) ANOVA on payment amounts revealed neither significant main effects of 
product format (F(1, 92) = 0.13, p = .72) and identity relevance (F(1, 92) = 0.01, p = .92) 
nor their interaction (F(1, 92) = 0.83, p = .37).  
 
Figure 13. Experiment 8A results. The vertical axis depicts payment for the photo. 
Either Rhett the Boston Terrier (the mascot that was identity relevant) or a penguin 
mascot (not identity relevant) was in each photograph.  
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 Simple contrasts revealed that payments in different conditions were not 
statistically different from each other. When the picture was taken with the penguin 
mascot, the print (M = 3.56, SD = 1.63) and digital (M = 4.00, SD = 1.62) pictures led to 
similar payment amounts (F(1, 92) = 0.62, p = .43). Likewise, when the picture was taken 
with Rhett, the print (M = 3.92, SD = 1.56) and digital (M = 3.72, SD = 1.60) pictures led 
to similar payment amounts (F(1, 92) = 0.22, p = .64).  
 To test the potential effect of average and marginal cost estimates I conducted a  2 
(product format: physical versus digital) x 2 (identity relevance: present versus absent) 
ANCOVA on payment amounts with the cost estimates as covariates. Neither average 
cost estimates (F(1, 90 = 0.05, p = .83) nor marginal cost estimates (F(1, 90) = 0.06, p = 
.81) predicted payment amounts. As in the previous ANOVA neither main effects of 
product format (F(1, 90) = 0.08, p = .78) and identity relevance (F(1, 90) = 0.02, p = .88) 
nor their interaction (F(1, 90) = 0.87, p = .35) were significant. 
 The lack of any difference between payment amounts across conditions is 
inconsistent with previous results and may be an artifact of some aspects of the 
experimental design. Specifically, I considered the possibility that the charity cover story 
led people to focus on donating to a charity and pay little attention to what they receive 
(i.e., the photograph). To explore this possibility I reran the study with a different 
introduction. Namely, the study purpose was simply introduced as how people value 
different kinds of goods.  
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EXPERIMENT 8B 
Method 
Participants 
 One hundred twenty four Boston University undergraduates (46 men, 74 women, 
4 preferred not to answer the gender question; Mage = 19.69, SDage = 1.05) participated in 
the experiment for course credit. As in Experiment 7A participants were randomly 
assigned to one of four conditions in a 2 (product format: physical versus digital) x 2 
(identity relevance: present versus absent) between subjects design.  
Procedure  
 The procedure was the same as Experiment 8A except for the opening 
instructions. When a participant entered the lab, the experimenter explained the study 
using the script “Today, we’re seeing how people value different kinds of goods. You’ll 
take a fun photograph with a mascot in our lab. For participating, you’ll receive 5 extra 
dollars. Feel free to pay whatever you’d like for the photograph, from $5 to $0.” The rest 
of the procedure was identical to Experiment 8A. 
Results 
 I did not square root transformed the payments in this experiment because the 
data was not skewed.  Specifically, the skewness scores were below the threshold 
(SkewRhett, digital = 0.15 < 1.96, Skewpenguin digital = 0.53 < 1.96, SkewRhett, print = 0.06 < 1.96, 
Skewpenguin, print = 0.20 < 1.96).   
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 A 2 (product format: physical versus digital) x 2 (identity relevance: present 
versus absent) ANOVA on payment amounts revealed neither significant main effects of 
product format (F(1, 119) = 0.29, p = .59) and identity relevance (F(1, 119) = 0.13, p = 
.72) nor their interaction (F(1, 119) = 0.02, p = .88).  
 
 
Figure 14. Experiment 8B results. The vertical axis depicts payment for the photo. 
Either Rhett the Boston Terrier (the mascot that was identity relevant) or a penguin 
mascot (not identity relevant) was in each photograph.  
 
 Simple contrasts revealed that payments in different conditions were not 
statistically different from each other. When the picture was taken with the penguin 
mascot, the print (M = 2.40, SD = 1.87) and digital (M = 2.24, SD = 1.52) pictures led to 
similar payment amounts (F(1, 119) = 0.26, p = .61). Likewise, when the picture was 
taken with Rhett, the print (M = 2.51, SD = 1.78) and digital (M = 2.45, SD = 1.64) 
pictures led to similar payment amounts (F(1, 119) = 0.07, p = .79).  
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 Thus, removing the charity cover story from the design did not result in payment 
differences across conditions. In previous experiments where people made out-of-pocket 
payments product format made a difference in people’s payments. The current design 
involved asking participants to make payments using the money they were paid for 
participating in the experiment. This was preferred because participants were taking part 
in the study for course credit and even though the voluntary aspect of payments is 
explained students might have felt compelled to make a payment. This design choice, 
however, seems to have an unintended consequence. Namely, people seem to have 
reciprocated the $5 payment by giving approximately half of it back in each condition. 
Note that directionally the pattern of means is as hypothesized thus future studies with 
out-of-pocket payments may demonstrate the hypothesized interaction. Note that these 
remarks are retrospective; the lab setting was preferred in this set of studies because it 
allows keeping all aspects of the study constant while manipulating the type of mascot 
used without participants’ knowledge. 
SUMMARY OF EVIDENCE GATHERED 
 The evidence gathered so far indicates that people are willing to pay more for the 
physical version of their picture even after controlling for their production cost estimates, 
and even though both formats contain similar images (Experiment 1). Note that the 
participants in that field study did not have to pay anything, thus the payment difference 
may be representing a conservative test of my hypothesis. Note also that the good that 
participants received was highly unique and had little resale value, thus the difference 
cannot be explained by different market values of the two goods. Follow up studies 
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generalized this finding to other product categories including movies, books, and 
magazine subscriptions. The preference for physical goods is unlikely to be explained by 
utilitarian concerns, as the evidence I gathered suggests that people find the digital 
versions superior with regard to ease of purchase, ease of storage, ease of use while 
traveling, and durability. The evidence ruled out other plausible factors in explaining the 
preference for physical versions, including a social signaling motive and retail price 
estimates. A mediation and two moderation studies brought to fore psychological 
ownership as the critical factor explaining the valuation difference between the formats. 
These studies simultaneously tested and failed to provide evidence for two additional 
alternative accounts, namely the perceived permanence or durability of the physical 
format and potentially higher anticipated consumption enjoyment associated with using 
the physical format. 
GENERAL DISCUSSION 
 The current results contribute to our understanding of consumers’ valuation of 
digital goods. Consumers have been responding to the practicality and possibly lower 
cost of the digital format, and the market share of digital goods has been rising (Denegri-
Knott, Watkins, and Wood 2012). Nevertheless the existing qualitative evidence suggests 
that people may still value the digital format less than the physical format and may form 
weaker attachments to digital goods (McCourt 2005; Giles, Pietrzykowski, and Clark 
2007; Petrelli and Whittaker 2010; Siddiqui and Turley 2006; Belk 2013). The existing 
literature points to several characteristics, which I discussed earlier, of the digital format 
to explain these attitudes, but careful experimental work that gets at causal factors has 
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been missing. The direct contribution of this dissertation is to provide evidence for a 
general preference for physical versions of products and to identify psychological 
ownership as the main underlying factor behind this preference. Neither of these points 
was investigated based on quantitative evidence in the existing literature.  
 The findings in this dissertation have important implications. One implication 
stems from the finding that psychological ownership for digital goods is relatively weak 
and should be strengthened to increase their valuation. Increasing people’s preference for 
digital versions of products seems desirable for several reasons. The digitization of 
content, i.e., images, sound, and text, has the potential of greatly improving consumer 
experience. Besides the practical advantages consumption of digital content seems to 
have societal benefits because of its lower environmental impact (Lehdonvirta 2012). I 
mentioned earlier that control is one of the main factors that lead to feelings of ownership 
and I argued that perception of control is lower for digital goods because they cannot be 
touched. There are other ways, however, to increase the sense of control over a product. 
Letting consumers have control over the design of products increases the consumers’ 
sense of ownership for those products (Fuchs, Prandelli, Schreier, 2010) and this method 
could be especially effective for digital products as digital technologies potentially allow 
for efficient and relatively low-cost customization opportunities.  
  Recent research made a distinction between material and experiential purchases 
and explored consumer psychology topics around this distinction. Material purchases are 
objects of value such as cars and furniture whereas experiential purchases are events that 
last for only a limited time such as vacations and concerts (Van Boven and Gilovich, 
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2003). The main finding in this stream of research is that experiential purchases generally 
lead to more happiness than do material purchases (Van Boven and Gilovich, 2003; 
Nicolao, Irwin, and Goodman, 2009; Carter and Gilovich, 2010). The psychological 
ownership-valuation analysis in this dissertation potentially applies to experiential 
purchases as well. Namely, experiential purchases are intangible and thus they might be 
undervalued because they are associated with a weaker sense of psychological ownership. 
 Future research might further explore the valuation of physical and digital goods 
and other consumer behavior related to physical and digital versions of goods. One 
research avenue is to better understand why psychological ownership is easier to imbue 
for physical than digital goods. Based on previous literature on touch, control, and 
psychological ownership, I offered perceived control as a potential lower-level 
mechanism but did not directly test it. Future studies might test the control account by 
either measuring people’s need for control (Burger and Cooper, 1979; Leotti, Iyengar, 
and Ochsner, 2010) as an individual difference variable or manipulating their perceived 
control (Fisher and Johnstion; 1996). People who have a high need for control are 
expected to display a stronger preference for physical versions of goods because those 
goods are amenable to direct physical control. People whose perceived control is reduced 
are expected to display a stronger preference for physical versions of goods because 
having those goods, as opposed to having digital goods, would restore the sense of 
control. 
 As the link between psychological ownership and valuation is typically explained 
by self enhancement, a tendency to evaluate oneself and entities associated with the self 
	  	  
69 
positively, a prediction of my process account is that people with more favorable self 
views would show a stronger preference for physical goods.    
Another research avenue might be to investigate how consumer preferences for 
physical and digital goods interact with their goals. For instance physical goods might 
align better with a prevention focus as opposed to a promotion focus (Higgins, 1998) as 
physical goods might be considered the safer options. A prediction of my results is a 
stronger endowment effect (Kahneman, Knetsch, and Thaler 1990; Knetsch and Sinden 
1984; Thaler 1980) for physical goods as stronger feelings of ownership often leads to a 
stronger endowment effect (Peck and Shu, 2011), i.e., a wider gap between WTA and 
WTP. Physical and digital goods might be investigated in the context of gifts in which 
case aspects such as perceived effort to purchase and deliver the gift and perceived 
uniqueness of the gift might interact with the format (i.e., physical versus digital). Quality 
expectations might depend on the product format. For instance, a printed message might 
be more believable than a message on a screen or listening to music recorded on an LP 
might produce a more pleasant effect than listening to a digital music file even though the 
message and musical piece themselves are the same.  
 As digital goods improve people’s welfare and show signs of great future 
potential how people process their possessions remain dependent on cognitive processes 
evolved in and thus based on the material world. The above findings shed new light on 
how people’s relations with their possessions interact with the digital virtual world.   
 
.
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APPENDIX A 
The information sheet provided to participants explaining the activities of the Old North 
Foundation, which was the recipient of participants’ donations. Source: 
http://oldnorth.com/historic-site/foundation/  
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APPENDIX B 
The information sheet provided to participants explaining the activities of the Humane 
Society, which was the recipient of participants’ payments. Source: 
http://www.humanesociety.org 
 
 
 
 
 
The Humane Society of the United States is the nation’s largest and most effective animal 
protection organization. We and our affiliates provide hands-on care and services to more 
than 100,000 animals each year, and we professionalize the field through education and 
training for local organizations. We are the leading animal advocacy organization, 
seeking a humane world for people and animals alike. We are driving transformational 
change in the U.S. and around the world by combating large-scale cruelties such as puppy 
mills, animal fighting, factory farming, seal slaughter, horse cruelty, captive hunts and 
the wildlife trade. 
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Your donation will help The HSUS in its mission to celebrate animals and confront 
cruelty — including our wide range of animal protection initiatives such as: 
 
• Animal cruelty, neglect, and fighting 
• Puppy mills and pet overpopulation 
• Animal rescue services 
• The commercial Seal hunts and the fur trade 
• Pet adoption and spay/neuter initiatives 
• Wildlife abuse 
• Farm animal protection 
• Animal research issues 
• Horse slaughter and other equine abuse
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